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DETAILED ACTION 
Specification 

1 . The abstract of the disclosure is objected to because 

a. Pg. 37, lines 8-9, applicant uses the phrase "as well knowledge of the 
inter-cell". Examiner suggests using "as well as knowledge of the inter-cell for 
clarification purposes. Correction is required. See MPEP § 608.01(b). 

2. The disclosure is objected to because of the following informalities: 

a. Pg. 2, line 28, examiner suggests applicant re-write this line for 
clarification purposes. 

b. Pg. 3, line 25, examiner suggests applicant move line 25 to pg. 4, line 1 . 
Appropriate correction is required. 

3. The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 1 -1 0 are rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
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applicant regards as the invention. Claim 1 applicant recites a communication system 
and a method for antenna beamforming. Claim 1 discloses a method and an apparatus. 
Applicant does not distinctly specify an apparatus or a method. Examiner suggests 
applicant distinctively specify an apparatus or a method. 



Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1, 3, 4, 5, 7, 10, 11, 13, 14, 15, 17 and 23 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Hogberg et al. (US Patent 6,697,619) in view of 
Liang et al. (US Patent 6,314,147). 

(1 ) With regard to claim 1 , Hogberg et al. discloses a digital beamforming 
acquisition system a plurality of subscriber units and a transmitting communication 
device having an antenna array comprised of a plurality of array elements, a method for 
antenna beamforming and wherein each optimized weighting coefficient of the plurality 
of optimized weighting coefficients is associated with an element of the plurality of 
elements and is further associated with a subscriber unit of the plurality of subscriber 
units (Fig. 2 (14, 21, 22, 40), Fig. 4 (60, 23, 24), Fig. 5 (65, 67, 68, 71, 72), col. 1, lines 
61-66, col. 2, lines 8-12, 56-61, col. 3, lines 41-44, col. 5, lines 1-2, 11-21, col. 6, lines 
5-32). 
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However Hogberg et al. does not disclose a step of jointly optimizing a plurality of 
weighting coefficients to produce a plurality of optimized weighting coefficients. 

However Liang et al. discloses a digital receiver comprising a step of jointly 
optimizing a plurality of weighting coefficients to produce a plurality of optimized 
weighting coefficients (Fig. 5 (220), col. 1, lines 21-32, col. 3, lines 51-64, col. 4, lines 
11-17, col. 11, lines 25-41). 

Therefore it would have been obvious to one of ordinary skill in the art to modify 
Hogberg et al. to incorporate a step of jointly optimizing a plurality of weighting 
coefficients to produce a plurality of optimized weighting coefficients in order to provide 
improved estimation of the desired symbols in a received signal that includes the 
desired symbols, interference and noise (Liang et al., col. 3, lines 28-30). 

(2) With regard to claim 3, claim 3 inherits all the limitations of claim 1 . Liang et 
al. further discloses wherein the step of jointly optimizing a plurality of weighting 
coefficients comprises a step of determining values for the plurality of weighting 
coefficients that jointly maximize a signal-to-noise ratio for each subscriber unit of the 
plurality of subscriber units (abstract, col. 2, lines 50-57, col. 3, lines 51-64, col. 4, lines 
11-17, col. 11, lines 25-41). 

(3) With regard to claim 4, claim 4 inherits all the limitations of claim 1 . Liang et 
al. further discloses wherein the step of jointly optimizing a plurality of weighting 
coefficients comprises a step of jointly optimizing a plurality of weighting coefficients 
based on information concerning a plurality of propagation channels and an 
autocorrelation of background interference and wherein each propagation channel of 
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the plurality of propagation channels is a propagation channel between a subscriber unit 
of the plurality of subscriber units and an array element of the plurality of array elements 
(col. 2, lines 4-11, 22-26, 50-57, col. 3, lines 8-13, 51-64, col. 4, lines 11-17, col. 11, 
lines 25-41, Fig. 5 (220)). 

(4) With regard to claim 5, Liang et al. further discloses approximating one or 
more terms in a joint optimization expression of a signal-to-noise ratio (SNR) to produce 
an approximation of the joint optimization expression of an SNR; and independently 
optimizing a set of weighting coefficients of a plurality of sets of weighting coefficients 
based on the approximation of the joint optimization expression of an SNR to produce a 
set of optimized weighting coefficients, wherein each set of optimized weighting 
coefficients of the plurality of sets of optimized weighting coefficients corresponds to a 
subscriber unit of the plurality of subscriber units (col. 1, lines 21-32, col. 2, lines 50-60, 
col. 3, lines 51-64, col. 8, lines 66-67, col. 9, lines 1-5, col. 10, lines 36-44, col. 11, lines 
25-41). 

(5) With regard to claim 7, claim 7 inherits all the limitations of claim 5. Liang et 
al. further discloses wherein each subscriber unit of the plurality of subscriber units 
comprises a Rake receiver, wherein a covariance of an output of the Rake receiver of 
each subscriber unit comprises a contribution to the covariance by the other subscriber 
units of the plurality of subscriber units, wherein the step of approximating one or more 
terms in a joint optimization expression of an SNR comprises a step of approximating 
the covariance of an output of the Rake receiver of each subscriber unit with a 
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contribution to the covariance by the other subscriber units (abstract, col. 1 , lines 21-32, 
col. 2, lines 50-60, col. 3, lines 8-13, 51-64, col. 12, lines 37-52, co. 13, lines 1-60). 

Liang et al. does not explicitly disclose a rake receiver. However it is well known 
in the art that a Rake receiver is used interchangeably with a Viterbi equalizer. 

(6) With regard to claim 10, claim 10 inherits all the limitations of claim 5. Liang et 
al. further discloses wherein the communication system further comprises a plurality of 
communication channels, wherein each communication channel of the plurality of 
communication channels is allocated to a subscriber unit of the plurality of subscriber 
units, wherein a power allocated by the transmitting communication device to each 
communication channel is a reasonable small fraction of the total power transmitted by 
the communication device, wherein each subscriber unit of the plurality of subscriber 
units comprises a Rake receiver, wherein a covariance of an output of the Rake 
receiver of each subscriber unit comprises a contribution to the covariance by the other 
subscriber units of the plurality of subscriber units, wherein the step of approximating 
one or more terms in a joint optimization expression of an SNR comprises a step of 
assuming that the covariance is equal to the contribution to the covariance by the other 
subscriber units of the plurality of subscriber units (col. 3, lines 20-21, col. 12, lines 37- 
52, col. 13, lines 1-60). 

Liang et al. does not explicitly disclose wherein a power allocated by the 
transmitting communication device to each communication channel is a reasonable 
small fraction of the total power transmitted by the communication device. However 
Liang et al. discloses the cellular network in a TDMA system. Therefore it is well known 
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in the art that a TDMA system inherently includes eight power levels that differ by 
increments of 4dB. 

(7) With regard to claim 1 1 , claim 1 1 inherits all the limitations of claim 1 . 
Hogberg et al. further discloses a communication system comprising a plurality of 
subscriber units, a communication device comprising : an antenna array comprising a 
plurality of array elements ; a plurality of weighters, wherein each weighter of the 
plurality of weighters is coupled to an element of the plurality of elements; and a 
processor coupled to each weighter of the plurality of weighters (Fig. 2 (14, 21 , 22), Fig. 
5, (65, 68, 67), col. 6, lines 5-33). 

(8) With regard to claim 13, claim 13 inherits all the limitations of claims 1 1 and 3 
above. Liang et al. discloses in (Fig. 5 (220)) the processor jointly optimizes a plurality 
of weighting coefficients by determining values for the plurality of weighting coefficients 
that jointly maximize a signal-to-noise ratio for each subscriber unit (abstract, col. 2, 
lines 50-57, col. 3, lines 51-64, col. 4, lines 11-17, col. 11, lines 25-41). 

(9) With regard to claim 1 4, claim 1 4 inherits all the limitations of claims 11 and 4 
above. Liang et al. discloses in (Fig. 5 (220)), the processor jointly optimizes a plurality 
of weighting coefficients based on information concerning a plurality of propagation 
channels and an autocorrelation of background interference and wherein each 
propagation channel of the plurality of propagation channels is a propagation channel 
between a subscriber unit of the plurality of subscriber units and an array element of the 
plurality of array elements (col. 2, lines 4-11, 22-26, 50-57, col. 3, lines 8-13, 51-64, col. 
4, lines 11-17, col. 11, lines 25-41). 
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(10) With regard to claim 15, claim 15 inherits all the limitations of claims 11 and 
5 above. 

(11) With regard to claim 17, claim 17 inherits all the limitations of claims 15 and 
17 above. 

(12) With regard to claim 23, claim 23 inherits all the limitations of claims 15 and 
10 above. 

8. Claims 2, 6, 12, and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hogberg et al. (US Patent 6,697,619) in combination with Liang et al. 
(US Patent 6,314,147) as applied to claims 1,5, 11 and 15 above, and further in view of 
Dent (US Patent 6,404,821). 

(1 ) With regard to claim 2, claim 2 inherits all the limitations of claim 1 above. 
Hogberg et al. in combination with Liang et al. disclose all the limitations of claim 1 . 
However Hogberg et al. in combination with Liang et al. do not disclose modulating a 
plurality of signals to produce a plurality of modulated signals, wherein each signal of 
the plurality of signals is modulated based on an optimized weighting coefficient of the 
plurality of optimized weighting coefficients; transmitting each modulated signal of the 
plurality of modulated signals via an array element of the plurality of array elements. 

However Dent discloses a digital beamformer in (Fig. 2) modulating (21 , 22, 23) 
a plurality of signals to produce a plurality of modulated signals, wherein each signal of 
the plurality of signals is modulated based on an optimized weighting coefficient of the 
plurality of optimized weighting coefficients; and transmitting each modulated signal of 
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the plurality of modulated signals via an array element of the plurality of array elements 
(abstract, col. 3, lines 12-14). 

Therefore it would have been obvious to one or ordinary skill in the art to modify 
the inventions of Hogberg et al. in combination with Liang et al. to incorporate 
modulating a plurality of signals to produce a plurality of modulated signals, wherein 
each signal of the plurality of signals is modulated based on an optimized weighting 
coefficient of the plurality of optimized weighting coefficients; transmitting each 
modulated signal of the plurality of modulated signals via an array element of the 
plurality of array elements to spectrally control modulated output signals at a reduced 
cost per voice channel (Dent, col. 3, lines 9-10). 

(2) With regard to claim 6, claim 6 inherits all the limitations of claim 5 and 2. 
Liang et al. further discloses wherein each optimized weighting coefficient in a set of 
optimized weighting coefficients corresponds to an array element of the plurality of array 
elements (col. 1, lines 21-32, col. 2, lines 50-60, col. 3, lines 51-64, col. 8, lines 66-67, 
col. 9, lines 1-5, col. 10, lines 36-44, col. 11, lines 25-41). 

(3) With regard to claim 12, claim 12 inherits all the limitations of claim 11. 
Hogberg et al. further discloses wherein when the communication device transmits data 
to a subscriber unit of the plurality of subscriber units, the processor provides to each 
weighter of the plurality of weighters the weighting coefficient associated with the 
subscriber unit and with the element coupled to the weighter (Fig. 2 (14), Fig. 4 (23, 24), 
Fig. 5 (65, 67, 68), col. 6, lines 5-33). 
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(4) With regard to claim 16, claim 16 inherits all the limitations of claim 15. 
Hogberg et al. further discloses wherein each optimized weighting coefficient in a set of 
optimized weighting coefficients corresponds to an array element of the plurality of array 
elements, wherein when the communication device transmits data to a subscriber unit 
of the plurality of subscriber units, the processor provides to each weighter of the 
plurality of weighters an optimized weighting coefficient associated with the subscriber 
unit and with the element coupled to the weighter, and wherein each weighter then 
modulates a signal based on the weighting coefficient received from the processor (Fig. 
5 (65, 67, 68, 71, 72), col. 6, lines 5-33). 

Allowable Subject Matter 

9. Claims 8, 9, 18-22 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

10. The prior art made record of and not relied upon is considered pertinent to 
applicant's disclosure: 

a. Kober et al. US Patent 6252535 discloses a method and apparatus for 
acquiring wide-band pseudorandom noise encoded waveforms. 
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1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cicely Ware whose telephone number is 703-305-8326. 
The examiner can normally be reached on Monday - Friday, 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on 703-305-4714. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-872-9314 
for regular communications and 703-872-9314 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 
3900. 

Cicely Ware 
cqw 

May 5, 2004 




>^-^ STEPHEN CHIN 
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